Effect of 6-hydroxydopamine-induced lesions of the dorsal noradrenergic bundle on steady-state operant behaviour.
The possible role of the dorsal noradrenergic bundle (DNAB) in the maintenance of operant behaviour by positive reinforcement was examined using a quantitative behavioural paradigm based on Herrnstein's (1970) equation which defines a hyperbolic relationship between steady-state response rate and reinforcement frequency in variable-interval schedules. Twelve rats received bilateral injections of 6-hydroxydopamine (4 micrograms/2 microliters) into the DNAB; ten rats received sham injections. The rats were trained to steady state in a series of six variable-interval schedules of sucrose reinforcement affording reinforcement frequencies of 8-350 reinforcers per hour. Herrnstein's equation was fitted to the data obtained from each rat and to the averaged data obtained from the two groups. The values of both Rmax (the parameter of the equation expressing the theoretical maximum response rate) and KH (the parameter expressing the reinforcement frequency needed to maintain the half-maximal response rate) were significantly higher in the DNAB-lesioned group than in the sham-lesioned group. At the end of the behavioural experiment the rats were sacrificed for determination of catecholamine levels in the brain by high-performance liquid chromatography. The levels of noradrenaline in the neocortex and hippocampus of the DNAB-lesioned rats were approximately 10% of those of the sham-lesioned rats. The results indicate that destruction of the DNAB reduced the "value" of the reinforcer without impairing the animals' capacity to respond.